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In this note a pair of orthogonal Steiner systems S(3,5, 17) is given. 
A Steiner system S(t, k, u) is a combinatorial structure (V, B) where V is a u-set 
and B is a collection of k-subsets of V (called blocks) such that any t-subset of V 
is contained in exactly one k-subset of B. 
Two Steiner systems (V, B,) and (V, B2) of type S( t, k, o) are said to be 
orthogonal if 
(i) they are disjoint, i.e., B1 nB, = 8 and 
(ii) whenever 0, Q’ are two blocks of B1 intersecting in a (k - t)-subset P, and 
R, R’ are such that (Q\P) U R E B2 and (Q’\P) U R’E B2 then R # R’. 
The concept of orthogonality for Steiner triple systems was first introduced by 
O’Shaughnessy [l] as a means of producing Room designs. In [2], Mullin and 
Rosa extend this concept to Steiner systems S(t, k, u), and proved that any pair of 
orthogonal Steiner systems S( t, k, u) with k = 2t - 1 yields a generalized Room 
square. In such a case, t = 3, k = 5, u = 17 represents the smallest nontrivial 
parameter set of (possible) orthogonal Steiner systems other than triple systems. 
In order to construct a pair of orthogonal S(3,5,17)‘s, a computer research was 
done in [2]. Although many disjoint S(3,5,17)‘s were found, no orthogonal pair 
of S(3,5,17)‘s was found. 
The purpose of this note is to produce an orthogonal pair of S(3, .5,17)‘s. 
We now take the same S(3,5, 17) as in [2] as a first Steiner system, i.e., S, 
determined by the base blocks (0, 1,2,8, 1 l}, (0, 1,3,5,6}, {0,2,6, 10, 12). 
{0,3,4,7, 12) mod 17. 
Let kEGF(17)={0,1,..., 16) and Sk = ((ka, kb, kc, kd, ke) 1 {a, b, c, d, e}E S,, 
k # O}. It may be easily verified that Sk = S1 if k is a square and S, = S3 if k is not 
a square, where the base blocks of S3 are {0,3,6,7,16}, {0,3,9, 15, l}, 
{0,6, 1, 13,2} and {0,9, 12,4,2}. 
Let <j,,, be the map x + ax + b, a, b, x E GF( 17) and a Z 0, and G = {&,, 1 a is a 
square}. Then &,O is an isomorphism from S1 to S3, and if &b E G, 4a,b is an 
automorphism of S1 and S3 respectively. We will verify the orthogonality of the 
Steiner systems S1 and S3 as follows. 
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First, we let A = (0, 1,2,8, 11) and G = {c#J~,~ 1 a, 6 E GF( 17), a f 01. Then the 
stabilizer of A under the action of group G IS 
(6,IcbW = 4 4 E r;> = ho, 4-d 
Therefore 
thus we have 
Second, we let 0 = (a, b, c, d, e} and Q’ = (a’, b’, c’, d, e} be two blocks of S1 
intersecting in a 2-subset P = (d, e), and R = (h, I}, I?’ = (h’, 1’) be such that 
P) U R = (a, S, c, h, 1)~ S,, (Q’\P) U R’ = (a’, b’, c’, h’, E’} E S,. We will prove 
Rt”- R’. 
When (CN, p, 7, 8, E)E Si, we write [ar, /3, y]i = (8, E)i, i = 1 or 3. If R = R’ then 
[a, b, c], = La’, b’, c’], = (d, e},, 
[a, b, cl3 = [Q’, b’, c’13 = (h, IL 
Then there exists 4 E G such that 
[da), 4(b), 4k% = I4WL 4W, 4(c’% = (0, 11, 01 I% 31, 
and 
[&la), ~W)T 4w1, = [4W, 4Wh 4m, = (4(W, 4m. 
Since 3 l 6 = 1 (mod 17), hence 
bb(d, 64(b), WWI, = [6&(a'L 64(V), 64(c’)], = (6+(h)?, 64(l)),, (1) 
which, however, is impossible. 
In fact, for all blocks of S1 containing (0, i} we obtain the following equalities 
[4(a ), 4(W, 4Wl= [4W), 4Wh 4k’H 
= [2,8, 1 l] = [16,7, lo] = [3,5,6; 
= [ 12, 13, 1si = [4,9,14] = (0, 1) 
and we have 
[64(a). 64(b), 64Wl 
b4bfA 64W), 64(d)] I
[12, 14, 15],[11,8,9],[1,13,2], [4., 10,5], [7,3,16] 
= II II El II II 
(9,101 (13,141 (14316) (799) {9,14} (*Ic) 
where me omit the number 1 in [a, b, cl& and {d, e},. 
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For the blocks of S1 containing {0,3} we obtain the following equalities 
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and we 
Since 
[+!a), 4(b), Nc)l= [Ha’), W’), W)l 
= [9, IO, 1 l] = [ 1,5,6] = [2,14,15] 
= [4,7, 12]= [8,13,16] = {0,3). 
have 
[6+(a), 6+(b), WCdl 
l&bW)9 WW), WWI I 
[3,% 151, 1% 13,217 W, 16951, C7,8,41, [~4,10,111 
= II II II II II 
6131 05 151 (3,101 W, 161 C&7) (**I 
the five 2-subsets in (*) are pairwise distinct and the five 2-subsets in 
(* *) are also pairwise distinct, then there is a contradiction of (l), and the 
orthogonality of SI and S3 is proved. 
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